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[57] ABSTRACT 
An overhead projector comprises, a main body, a light 
source disposed in the main body for emitting a light, a 
Fresnel lens disposed on an upper surface of the main 
body, an internal mirror for re?ecting the emitted light 
toward the Fresnel lens, disposed rotatably in the main 
body such that a portion of the internal mirror is pro 
truded from a bottom of the main body to an outside of 
the main body upon a use of the projector and is accom 
modated in the main body upon a non-use of the projec 
tor, an arm connected with the main body at one longi 
tudinal end thereof, a projection lens held by the other 
longitudinal end of the arm for focusing the re?ected 
light which has passed through the Fresnel lens and an 
original for a projection placed on the Fresnel lens, and 
a projection mirror for directing the focused light from 
the projection lens toward a screen. 

10 Claims, 14 Drawing Sheets 
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OVERHEAD PROJECTOR 

FIELD OF THE INVENTION 

The present invention concerns an overhead projec~ 
tor (hereinafter simply referred to as OHP) and, particu 
larly, it relates to a light transmission type OHP which 
can be tucked into a compact form when it is not used. 
OHP includes two types, that is, a transmission type 

and a re?ection type each of which has advantages and 
disadvantages, for example, as summarized in Table I. 

TABLE 1 
Comparison between transmission type 

OHP and re?ection type OHP 
Advantage Disadvantage 

Transmission 1. Even if a gap is 1. It can not be 
type OHP present between an arranged in a 

original and a compact form upon 
platen, sharp image tucking. 
can be projected 
so long as it is 
within the depth 
of the projection 
range. 
2. Color reproduc 
tion for a color 
original is satis 
factory and bright 
image is obtained. 

Re?ection 1. It can be 1. Projection 
type OHP arranged in a com- image is doubled 

pact form upon if the original 
tucking. aparts from the 

platen even 
slightly. 
2. Since light 
passes the 
original twice, 
color 
reproducibility 
for a color 
original is poor 
and the projected 
image is dark. 

The re?ection type OHP can easily be made compact 
upon tucking since the optical path from a light source 
to an original can be arranged to the outside of the 
device. On the other hand, the reduction of the size in 
the transmission type OHP is difficult since the optical 
path from the light source to the original document has 
to be set within the apparatus. 
The difficulty is attributable to the following reasons. 

That is, a light source is generally disposed opposed to 
a Fresnel lens just therebeneath and light is applied 
directly to an original placed on the Fresnel lens. It may 
be considered that if the light source is disposed nearer 
to the Fresnel lens, the distance for the optical path in 
the apparatus can be shortened to attain the reduction of 
the size. However, if the light source is brought nearer 
to the Fresnel lens, the central area is made brighter 
while the peripheral area is made darker at the surface 
of the original document to impair the uniform bright 
ness. Further, the focal length f of a Fresnel lens gener 
ally has the following relationship, assuming the dis 
tance between a light source and the Fresnel lens as 11 
and the distance between the Fresnel lens and the pro 
jection lens as 12: 

Accordingly, even if a uniform brightness can be ob 
tained when the light source is brought closer to the 
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2 
Fresnel lens by means of improvement for a re?ector, 
etc., the focal length of the Fresnel lens has to be short 
ened if the length 11 is shortened and it is rather impossi 
ble to prepare such a Fresnel lens as having a short focal 
length and capable of covering a large size document. 
Although the reduction of size is difficult for the light 
transmission type OHP with the reason as described 
above, the reduction of size upon tucking has still been 
demanded therefor for the conveniency in transporta 
tion, because the light transmission type OHP has an 
advantage as described above which can not be ob 
tained by the re?ection type OHP. 

Generally employed OHPs are designed for A4-size 
document both in transmission type or in re?ection 
type, and the mean size of their main body is about 350 
mm (width) X 400 m (depth) X 300 mm (height), which 
is usually inconvenient to carry with. 

Originalsprepared by instamatic cameras, etc., which 
have the size of 68 mmX 90 mm (which is much smaller 
than conventional originals) and are of full color trans 
parency, have been used generally as originals for 
OHPs in recent years. However, there has not yet been 
an OHP exclusively used for such a small size original 
and an attachment to be mounted to conventional OHPs 
for projecting the original of such small size has become 
popular. FIG. 21 shows such an attachment and FIG. 
22 shows the state of using such an attachment. In these 
figures, an attachment 101 is placed on the stage of an 
OHP 201 and a small size original 104 is placed on the 
stage 102 of the attachment 101. The light condensed by 
a Fresnel lens 204 of the OHP 201 ef?ciently illuminates 
the original 104 and change of the distance between a 
projection lens 203 of the OHP 201 and the original 104 
is compensated by a compensation lens 103. Accord 
ingly, although the conventional OHP can be utilized as 
it is by the use of the attachment 101, no compact ar 
rangement can be obtained in this case when consider 
ing the system including OHP and the quality of the 
projected image is lowered since the compensation lens 
103 is additionally used. 

In the conventional light transmission type OHP, a 
lamp as a light source is disposed so as to oppose the 
Fresnel lens disposed to the upper surface of an OHP 
main body or to the lower surface of a stage on which 
an original is placed, and a projection lens and a projec 
tion mirror are disposed to the upper end of a pole or 
arm raised from the main body so as to receive the light 
emitted from the lamp and passing through the Fresnel 
lens. 

In view of the above, various proposals have been 
made intending for the reduction of size, such as an 
OHP having a structure of tucking the arm when it is 
not used. For instance, Japanese Patent Publication Sho 
51-2246 discloses an OHP in which a pole holding a 
projection head and rised from the main body case is 
turned down and enhoused into the case together with 
the head, and the stage surface is lowered when the 
OHP is not used. Further, Japanese Utility Model Pub 
lication Sho 60-4174 disclose such an OHP that the 
stage is once opened and a head support lever raised 
from one corner of a main body is lowered into a main 
body case to enhouses the lever together with the head 
and, thereafter, the stage is closed as a lid. Further, a 
constitution of a type in which a head is turned down 
and enhoused in the main body casing is disclosed in 
Japanese Utility Model Publication Sho 60-2585 and 
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Japanese Utility Model Laid-Open Sho 57-39041 re 
spectively. 
However, since any of the conventional examples as 

described above is of a such type as enhousing the head 
portion together with the support arm to the inside of 
the main body case, no satisfactory space factor can be 
obtained and, accordingly, no suf?cient effect can be 
attained for the reduction of size. 
By the way, Japanese Patent Laid-Open Sho 

55-57840 discloses a‘ transmission type OHP in which 
light passing through the center of a stage is not made 
perpendicular but slanted to the stage and the light in 
the projection system is illuminated to an object to be 
projected while being slanted and deviated with an aim 
of preventing the trapezoidal deformation of a pro 
jected image. A re?ection min-or disposed and ?xed in 
the main body is used in the embodiment of this pro 
posed OHP, wherein there is not any further speci?c 
descriptions as for the feature of the re?ection mirror in 
this speci?cation. 

SUMMARY OF THE INVENTION 

The present invention intends to dissolve the forego 
ing problems in the prior art and it is an object of the 
present invention to provide an OHP with an improved 
space factor and capable of attaining sufficient reduc 
tion of size. 
The object of the present invention is achieved by a 

?rst overhead projector comprising, 
a main body, 
a light source disposed in said main body for emitting 

a light, 
a Fresnel lens disposed on an upper surface of said 

main body, 
an internal mirror for re?ecting said emitted light 

toward said Fresnel lens, disposed rotatably in said main 
body such that a portion of said internal mirror is pro 
truded from a bottom of said main body to an outside of 
said main body upon a use of said projector and is ac 
commodated in said main body upon a non-use of said 
projector, 

an arm connected with said main body at one longitu— 
dinal end thereof, 

a projection lens held by the other longitudinal end of 
said arm for focusing said reflected light which has 
passed through said Fresnel lens and an original for a 
projection placed on said Fresnel lens, and 

a projection mirror for directing said focused light 
from said projection lens toward a screen. 
According to the ?rst overhead projector of the pres 

ent invention, the rotatable internal mirror disposed 
between the light source and the Fresnel lens is partially 
protruded from the bottom of the main body upon the 
use of the overhead projector, while it is accommo 
dated within the main body upon the non-use of the 
overhead projector. Accordingly, the space factor of 
the frst overhead projector can be improved extremely 
to attain a sufficient reduction of size. 
The object of the present invention is also achieved 

by a second overhead projector comprising, 
a main body, - 

a light source disposed in said main body for emitting 
a light, 

a Fresnel lens disposed on an upper surface of said 
main body, 
an internal mirror for reflecting said emitted light 

toward said Fresnel lens, disposed rotatably in said main 
body such that a portion of said internal mirror is pro 
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4 
truded from a bottom of said main body to an outside of 
said main body upon a use of said projector and is ac 
commodated in said main body upon a non-use of said 
projector, 

an arm rotatably connected with said main body at 
one longitudinal end thereof so as to be raised from said 
main body and turned down to said main body, 

a projection lens rotatably connected with the other 
longitudinal end of said arm for focusing said reflected 
light which has passed through said Fresnel lens and an 
original for a projection placed on said Fresnel lens 
such that said projection lens is accommodated in 
contact with a side of said main body when said arm is 
turned down to said side of said main body upon said 
non-use, 

a projection mirror for directing said focused light 
from said projection lens toward a screen, 

a spring member disposed at said arm for resiliently 
biasing said projection lens, and 

a stopper means disposed at said arm for holding said 
projection lens in parallel with said Fresnel lens in asso 
ciation with said spring member upon said use. 
According to the second overhead projector of the 

present invention, in addition to the effect of the ?rst 
overhead projector, the projection lens rotatably con 
nected with the arm is accommodated in contact with a 
side of the main body when the arm is turned down 
upon the non-use of the projector, therefore the space 
factor of the second overhead projector can be more 
improved than the ?rst overhead projector. 
The object of the present invention is achieved by a 

third overhead projector comprising, 
a main body, 
a light source disposed in said main body for emitting 

' a light, 

a Fresnel lens disposed on an upper surface of said 
main body, 

an internal mirror for re?ecting said emitted light 
toward said Fresnel lens, disposed rotatably in said main 
body such that a portion of said internal mirror is pro 
truded from a bottom of said main body to an outside of 
said main body upon a use of said projector and is ac 
commodated in said main body upon a non-use of said 
projector, 

an arm rotatably connected with said main body at 
one longitudinal end thereof in such a manner as to be 
raised from said main body upon said use and turned 
down to said main body upon said non-use, 

a projection lens unit including a projection lens held 
by the other longitudinal end of said arm for focusing 
said re?ected light which has passed through said Fres 
nel lens and an original for a projection placed on said 
Fresnel lens, and adapted to be rotated and accommo 
dated so as to be in contact with a side face of said main 
body, 

a projection mirror held by the other longitudinal end 
of said arm for directing said focused light from said 
projection lens toward a screen, and adapted to be ro 
tated and accommodated in such a manner as to be in 
contact with a bottom of said main body, and 

a pair of legs disposed at both sides of said main body 
opposed to each other at said bottom, being bendable at 
a central portion thereof and resiliently biased by a 
spring such that said leg is straightened upon turning 
down said arm, and is adapted to be pushed at one end 
thereof by an end portion of said arm and thereby pro 
truded downwardly at both ends thereof upon raising 
said arm. 
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According to the third overhead projector of the 
present invention, in addition to the effect of the ?rst 
overhead projector, the projection lens unit including 
the projection lens is rotated and accommodated so as 
to be in contact with a side face of the main body when 
the arm is turned down upon the non-use of the projec 
tor, and a pair of legs at the bottom of the main body are 
protruded downwardly only when the arm is raised 
upon the use of the projctor, therefore the space factor 
of the third overhead projector can be more improved 
than the ?rst overhead projector. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a view illustrating the projection state of an 
OHP in the ?rst embodiment according to the second 
overhead projector of the present invention; 
FIG. 2 is a view illustrating the tucked state of the 

OHP in the ?rst embodiment, 
FIGS. 3 and 4 are, respectively, outer views corre 

sponding to the states shown in FIGS. 1 and 2 respec 
tively; 
FIGS. 5(a, b, c) are explnatory views for the tucking 

operation of a projection lens; 
FIGS. 6(a, b, c) are constitutional views for one em 

bodiment of legs; 
FIG. 7 is an exploded perspective view for the legs; 
FIG. 8 is a constitutional view for another embodi 

ment of legs; 
FIGS. 9(a. b) are constitutional views for a further 

embodiment of legs; 
FIG. 10 is a view illustrating the projection state of an 

OHP in the second embodiment according to the third 
overhead projector of the present invention; 
FIG. 11 is an exploded perspective view of the OHP 

shown in FIG. 10; 
FIGS. 12(a, b) are constitutional views for an arm 

stopper portion; 
FIGS. 13 and 14(a, b) are, respectively, cross sec 

tional views for the tucked portion of a lens cover; 
FIGS. 15(a, b) are views illustrating the state where 

the lens cover covers the portion above the lens and the 
tucked state of a light screening plate in this case upon 
tucking OHP; 
FIGS. 16(a, b, c) are constitutional views for one 

embodiment of a focus control mechanism; 
FIG. 17 is a developed view for a cam in this embodi 

ment; 
FIG. 18 is a constitutional view of a further embodi 

ment of th focus control mechanism; 
' FIG. 19 is a developed view for a cam in this embodi 

ment; 
FIGS. 20(a, b) are constitutional views for the legs; 
FIG. 21 is a perspective view of an attachment used 

for a conventional OHP; and 
FIG. 22 is a view illustrating the state of using the 

attachment shown in FIG. 21. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Preferred embodiment of the present invention are to 
be explained in details referring to the drawings. 
FIGS. 1 and 2 show an OHP as the ?rst embodiment 

according to the second overhead projector of the pres 
ent invention in which FIG. 1 shows the OHP in a 
projection state and FIG. 2 shows the OHP in a tucked 
state respectively. FIGS. 3 and 4 are, respectively, per 
spective views in each of the states. In FIG. 1 through 
FIG. 4, there are shown an OHP main body 1, a light 
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6 
source 2, that is, a halogen lamp disposed in the main 
body 1 and optical rays 3 of light emitted from the 
halogen lamp 2, an internal mirror 4 disposed in the 
main body 1, a pair of Fresnel lens 5 disposed to the 
upper surface of the main body 1, on which a light 
permeable original 6 (also referred to as transparency 
TP) is placed upon projection, a projection lens 7 and a 
projection mirror 8 for guiding the light passing 
through the projection lens 7 to a screen not illustrated. 
A bracket 9 holding the inner mirror 4 is made rotat 

able around a fulcrum 9a and a portion of the internal 
mirror 4 is protruded from the bottom of the main body 
1 upon projection. In this case, the main body 1 is kept 
at a predetermined distance from the surface of a table 
by a retractable leg 10. Further, a microswitch 11 dis 
posed between a power source and the halogen lamp 2 
is disposed to the inside of the main body 1 and an 
actuator of the microswitch 11 is raised by the bracket 
9 upon projection to turn the micro switch 11 to ON. 
On the other hand, when the internal mirror 4 is tucked 
into the main body 1 upon tucking state, the micro 
switch 11 is turned OFF to disconnect the halogen lamp 
2 from the power source. 
An arm 13 is rotatably connected, at one end, to the 

main body 1 and adapted to rotatably hold, at the other 
end, the projection lens 7 and the projection mirror 8 
respectively. A lock lever 12 is disposed for locking the 
arm 13 at a predetermined position and an angle when 
the arm 13 is raised. The projection lens 7 is made rotat 
able to the arm 13 around a pin 17 as a fulcrum. As 
shown in FIG. 5(a), a pressing bracket 19 secured inte 
grally with the projection lens 7 is urged by a spring 20 
to a positioning pin 21 secured to the arm 13 and the 
lens 7 is so positioned as is in prallel with the Fresnel 
lens 5 upon projection. Further, the projection mirror 8 
is adapted such that it is ?xed at an optional position. 
With such a constitution, light emitted from the halo 

gen lamp 2 is re?ected on the internal mirror 4, passes 
through the Fresnel lens 5 and the origiinal placed 
thereon and is then collected into the projection lens 7. 
The light passing through the projection lens 7 is re 
flected on the projection mirror and directed to a 
screen, on which the originial image is magni?ed and 
displayed. 
Then, upon tucking the OHP when it is not used, as 

the lock lever 12 is moved rightwardly, the lock for the 
arm 13 is released to rotate the arm 13 leftwardly 
around the pin 14 as the center. When the arm 13 comes 
over the main body 1, the projection lens 7 abuts against 
the edge of the main body 1 as shown in FIG. 5(b) and, 
as a result, it further rotates around the pin 15 as a ful 
crum against the resilient force of the spring 20 and 
tucked in contact with the side of the main body 1 as 
shown in FIG 5(a). On the other hand, the bracket 16 of 
the mirror 8 is made rotatable around the pin 17 as a 
center and, accordingly, after the projection lens has 
been tucked on the side of the main body 1, the mirror 
8 is tucked in contact with the lower surface of the main 
body 1. 

In this case, the leg 10 and, further, the internal mir 
ror 4 are also tucked into the main body by being pushd 
by the projection mirror 8. The tucked state is as shown 
in FIG. 2 or FIG. 4. 
When the bracket 9 rotates so as to stow the internal 

mirror 4 in the main body 1, the actuator for the micro 
switch 11 is released to turn the microswitch 11 to OFF, 
thereby disconnect the halogen lamp 2 from the power 
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source. Accordingly, even if the main switch is kept 
ON, the halogen lamp 2 is not lighted. 

Description is to be made for the mechanism of stow 
ing the leg 10 by tucking the projection mirror to the 
lower surface of the main body. FIG. 6 shows one em 
bodiment and FIG. 7 is an exploded perspective view 
thereof. One leg 10a is always biased resiliently by a 
spring 25 in the opening direction. The other leg 10b has 
a shape of a bent rod having a bent top end of an ellipti 
cal cross section and is inserted into a bracket 26. The 
bracket 26 is biased resiliently by a spring 27 in the 
direction of opening the leg 10b. Further, the leg 10b is 
connected with the bracket 9 of the internal mirror by 
means of a wire 28. 
Then, when the head portion is folded upon tucked 

state and the projection mirror 8 is tucked to the lower 
surface of the main body 1, the leg 10a is pushed and 
enhoused into the main body by the bracket 16 to which 
the projection mirror 8 is attached. On the other hand, 
since the bracket 9 of the internal mirror is pushed and 
enhoused into the main body, the wire 28 is pulled and 
the other leg 10b is also tucked. When the projection 
mirror 8 is removed, the legs 10a and 10b are opened 
automatically by means of resilient spring 25 and 27 
respectively. 
As shown in another embodiment of FIG. 8, the legs 

10a and 10b may be connected by means of a pulley 29 
and a crossing wire 30, so that when the leg 10a is en 
housed, the leg 10b is also rotated and enhoused by the 
rotation thereof. It is assumed here that the legs 10a and 
10b are always biased resiliently in the opening direc 
tion. 
FIG. 9 shows a further embodiment for the leg, in 

which a leg 10c and the main body 1 are connected by 
means of a bracket 31. Shafts 32 and 33 are rotatable. 
Upon projection, the leg 100 is drawn out and the 
bracket 31 is abutted against a stopper portion 34 on the 
side of the main body and a stopper portion 35 on the 
side of the leg respectively to secure the position 
thereof. When the projection mirror 8 is folded, the leg 
10c is pushed to rotate the bracket 31 and the leg 10c is 
automatically tucked in the main body 1. 
FIG. 10 shows an OHP as the second embodiment 

according to the third overhead projector of the present 
invention to which various improvements are made. 
FIG. 11 is an exploded perspective view for the em 
bodiment shown in FIG. 10. 

In the ?rst embodiment, when the arm 13 is raised, it 
is ?xed at a predetermined set position by the lock lever 
12. In this embodiment, however, an elastically deform 
able resin molding product is used for an arm 41 corre 
sponds to the arm 13, and protrusions 44 as shown in 
FIG. 12(b) are integrally disposed to the inner wall 
thereof and, a stopping protrusion 43 is also disposed 
integrally on the side of the main body 1 so as to corre 
spond to them as shown in FIG. 12(0). Then, when the 
arm 41 rotatably supported at one end on a fulcrum 42 
is raised, the arm deforms elastically to ride over the 
protrusions 43 and stopped at that position in a set state. 
The protrusions 43 and 44 are tapered respectively such 
that they can be easily ridden over, while the set arm 41 
is adapted such that it is not lowered gravitationally but 
ca easily ride over the protrusions upon turning down 
by applying a slight force manually. With such a consti 
tution, the lock lever as shown in the ?rst embodiment 
is no more necessary. 
At the other end of the arm 41, a projection lens unit 

45 and a stay 46 for holding the projection mirror 8 are 
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8 
rotatably held respectively. In this case, both end faces 
of the projection lens unit 45 opposed to each other are 
positioned to the inside of holding portions 41a disposed 
on both lateral ends at the other of the arm and mount 
ing portions 46a of the stay 46 are situated to the outside 
of the holding portions 410, and rotatably held coaxially 
with pivot screws 47. The projection lens unit 45 is 
resiliently biased so as to rotate to a predetermined 
angle as the arm 41 is raised and set to a predetermined 
projection position (in the same manner as in the first 
embodiment). Further, the projection mirror 8 is at 
tached to the stay 46, for example, by means of adhe 
sives and it can rotate relative to the arm 41 such that a 
projecting angle of elevation from 0 to 20 degree can be 
obtained and can self-hold at an optional angle by means 
of breaking frictional force. 

Light screening plate 48 is disposed rotatably to the 
projection lens unit 45 so as to prevent the light emitted 
from the light source 2 but not passing through the 
projection lens from reaching directly to the projection 
mirror 8. Without the light screening plate, a portion of 
incompletely condensed light emitted from the light 
source 2 and scattered in the Fresnel lens 5 reaches the 
projection mirror 8 directly not passing through the 
lens and is re?ected and illuminated on the screen, 
thereby causing reduction in the contrast and uneven 
ness in the luminosity. Accordingly, by disposing the 
light screening plate 48, the contrast can be increased to 
improve the quality of the projected image. The light 
screening plate 48 is always biased resiliently by a 
spring not illustrated such that it always protrudes hori 
zontally on the side of the lens unit 45. Upon tucking :11 
can be folded as described later. 

It is desirable that the light screening plate 48 is made 
of rubber with a rubber hardness of about 80° to 90° so 
as to readily absorb impact shocks in order to prevent 
that the light screening plate 48 is damaged by the abut 
ment against the surface of a table when the arm 41 is 
lowered upon tucking the OHP. 

In the ?rst embodiment, the projection lens is ex 
posed on the side of the main body upon tucking when 
the OHP is not used, to- possibly stain the lens with 
?nger prints or causing damages. In view of the above, 
a lens cover is preferably equipped for consealing to 
protect the lens upon tucking. However, lens caps, etc. 
such as of usual cameras may be dropped or missed and, 
further, they are inconvenient to use. In this embodi 
ment, a lens cover of a minimum size, with no dropping 
and capable of automatically closing and exposing the 
surface of the lens depending on projection and tucking 
is disposed. 
Such a type of lens cover 49 is constituted with a 

?exible thin plate or sheet made of metal or resin. The 
lens cover 49 is ?xed at one end to the arm 41 as shown 
in FIG. 13, or ?xed at one end to a housing 50 of a 
projection lens unit 45 as shown in FIG. 14, while the 
other end, i.e., a free end, is tucked at the back of the 
projection mirror 8 in the stay 46. Then, as shown in 
FIG. 15(a), when the arm 41 is turned down and the 
lens unit 45 and the projection mirror 8 are rotated and 
tucked so as to be in contact with the side of the main 
body 1 or the bottom of the main body 1 respectively, 
the lens cover 49 tucked in the stay 46 is successively 
drawn out to cover a portion above the lens so as to 
hinder the ?nger chip, etc. from entering into the sur 
face of a projection lens 51. This can completely protect 
the lens from being stained with ?nger prints or being 
damaged. 
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Since the lens cover 49 is made of metal or resin and 

has an appropriate rigidity, when the arm is raised and 
set to the projection position, the free end of the lens 
cover 49 successively intrudes into the tucking portion 
such as the stay, to completely expose the projection 
lens at the set state and provide a state capable of auto 
matic projection. 

Alternatively, one end of the lens cover 49 may be 
secured to the stay 46, while the free end may be in 
serted detacheably in the arm 41. Further, when the 
OHP is folded, the light screening plate 48 can be 
tucked between the lower surface of the main body 1 
and the projection mirror 8 as shown in FIG. 15(a) or 
between the side of the main body and the lens unit 45 
as shown in FIG. 15(b), thereby causing no troubles for 
tucking. 

In the focus control mechanism of conventional 
OHPs, there are generally known those in which a 
plurality of stripes or grooves are engraved to a helicoid 
screw or lens mount, to which a pin protruded from an 
outer cylinder is engaged to secure the outer cylinder to 
the main body and the lens is moved vertically by rotat 
ing an inner cylinder, or a pin of the lens mount is in 
serted into the grooves of the outer cylinder. In this 
structure, however, there have been problems that the 
entire outer diameter size is increased in view of the 
necessity for the inner cylinder and the outer cylinder, 
a great length is required to the outer cylinder for verti 
cally moving the lens mount, reduction of the size is 
difficult and the cost is increased. 

In this embodiment, a focus control mechanism of a 
simple structure, small in the size and of a reduced cost 
is disposed. FIG. 16 shows one embodiment of the focus 
control mechanism, in which one side of a projection 
lens 51 is displaceably supported by upper and lower 
parallel leaf springs 52 and 53 secured at one end to 
housing 50. An engaging pin 54 is disposed on the side 
of the projection lens 51 opposite to that for the sup 
porting portion and the top end of the pin is engaged 
with a cam 56 having a control knob 55 at the top end. 
Then, when the knob 55 is rotated, the engaging pin 54 
moves along the cam groove, by which the projection 
lens 51 displaces vertically thereby enabling focus con 
trol. If the projection lens 51 displaces vertically, since 
the plate thickness, length and the width of a pair of the 
upper and the lower leaf springs 52 and 53 are quite 
identical, they produce identical distorted state and, as a 
result, move vertically while keeping the optical axis of 
the lens to a completely vertical state. In this case, al 
though the lens is slightly shifted in the longitudinal 
direction of the leaf spring 52 and 53, such a shift causes 
no problems at all in view of the practical use 

In this constitution, since the leaf springs are used, a 
force tending to return the lens itself always to a neutral 
point is generated and, accordingly, the lens can be 
secured to a desired position by disposing a cam face 
only on the side of supporting the recoiling force of the 
leaf springs and the cam face and the engaging pin 54 
are brought into close contact with no gap. 

In the constitution shown in FIG. 16, the control 
knob 55 and the leaf springs 52, 53 are intersected in 
parpendicular with each other, the cam groove is 
formed as a spiral type and the leaf springs are used on 
both sides of the nuetral point. The cam developing 
view is shown in FIG. 17. 
FIG. 18 shows a further embodiment of the focus 

control mechanism in which a focus control knob 55 is 
disposed in parallel with leaf springs 52, 53, in which a 

15 

20 

25 

30 

35 

40 

45 

55 

65 

10 
cam 57 has a sloped shape and the leaf springs are used 
in the identical displacing direction. The cam develop 
ment view is shown in FIG. 19. 
The moving amount of a lens for focusing is shown 

by the following equation: 

11 
a+b_ 

where; 
f: focal length of lens 
a: distance from lens to original 
b: distance from lens to screen. 

Accordingly, as the distance from a lens to an original 
is smaller, the focused distance to the screen surface 
changes greatly in an inverse proportion. That is, when 
focusing is made to a predetermined screen position, as 
the distance between the lens and the original is smaller, 
that is, as the position of the lens is situated lower, more 
?ne control is necessary as compared with the case 
where the lens is situated higher. 

In view of the above, the shape of the cam is preferra 
bly made not linear but hyperbolic in a cam develop 
ment view in which the relationship between the dis 
placement of a cam and the rotational angle of the cam, 
that is, of the control knob is expressed by a graph, so as 
to make the rotational angle of the control knob and the 
focusing position being completely in proportion with 
each other to thereby remarkably facilitate the focusing 
operation. From a practical point of view, substantially 
the same effect as above can also be obtained by prepar 
ing a shape approximate to a hyperbola, that is, by mak 
ing the slope on the side of high magnifying ratio more 
moderate than the slope on the side of low magnifying 
ratio. 
Also in this embodiment, since the internal mirror 4 is 

protruded out of the bottom of the main body 1 upon 
projection, legs for lifting the main body 1 are necessary 
and a structure in which legs come out automatically 
upon use is desirable. 
FIG. 20 shows legs of this type, in which a foreleg 58 

and a hind leg 59 are disposed at the bottom on both 
sides of the main body respectively and they can be 
?exed at the central portion. That is, they are resiliently 
biased by a spring 60 such that they stand vertically 
when the arm 41 is turned down as shown in FIG. 20(a). 
When the arm 41 is raised to set into a state capable of 
projection as shown in FIG. 20(b), the hind leg 50 is 
pushed by the end of the arm 41 and, as a result, the hind 
leg 59 is protruded downwardly and the foreleg 58 is 
also protruded downwardly by way of a cam mecha 
nism 61. Since the arm 41 is secured by a protrusion 43 
in the set state, the legs are also secured. 

SPECIFIC EXAMPLE 

As a speci?c example for the OHP according to the 
present invention, an OHP having speci?cations as 
shown in Table 2 is manufactured. 

TABLE 2 
Main speci?cation in the example 

Size upon tucking 230 (W) X 170 (D) X 60 (H) 
Size upon projection 185 (W) X 170 (D) X 335 (H) 
Lamp 12 V, 75 W, halogen lamp: 

‘ with elliptic re?ector 
Fresnel lens f = 61 mm (two joined 

lenses, each of: 
f = 122 mm) 

Projection lens f = 105 mm 






